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(54) Method for manufacturing a multilayered moulded synthetic part and thus obtained part 

(57) The invention relates to a method for manufac- 
turing a multi-layered moulded synthetic part compris- 
ing a preformed elastomeric moulded skin (5), a 
moulded carrier (8) of a thermoplastic material and 
optionally an intermediate foam layer (6). In this 
method, the elastomeric skin (5) is moulded in a first 
step and the thermoplastic material for the carrier (8) is 
subsequently moulded in molten state to the back of 
said moulded skin (5). According to the invention, the 
moulded skin is made of a thermosetting synthetic 
material. Compared to a thermoplastic skin, such a 
thermosetting skin is less subjected to visible defects, in 
particular in case it has been provided with a superficial 
texture such as a leather grain, when the thermoplastic 
carrier is moulded thereto. Moulding of the thermoplas- 
tic carrier can be done by an injection moulding, an 
injection pressure moulding or a low pressure moulding 
technique. 
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Description 

[0001 ] The present invention relates to a method for manufacturing a multi-layered moulded synthetic part compris- 
ing at least a preformed elastomeric moulded skin and a moulded carrier of a thermoplastic material, which method 
5 comprises the steps of moulding said preformed elastomeric moulded skin, and moulding the thermoplastic material for 
the carrier in molten state to the back of said moulded skin. 

[0002] Such a method is disclosed for example in EP-A-0 71 1 658. In the known method a PVC skin is first of all 
prepared by powder slush moulding in a first mould. This mould, which still carries the skin material on its moulding sur- 
face, is then inserted in an injection compression mould wherein a thermoplastic polypropylene carrier is injected. In 

10 order to achieve a sufficient adhesion between the PVC skin layer and the PP carrier, an adhesive layer, which may be 
formed by a foam layer, is applied against the back of the PVC skin prior to injecting the PP carrier. 
[0003] A drawback of the method disclosed in EP-A-0 71 1 658 is that, due to the pressure and heat of the injected 
molten thermoplastic material, the front surface of the skin may be deformed or more particularly, in case the skin 
shows a grained surface, for example a leather grain, the superficial texture of the skin may be damaged or even lost. 

15 In case a reaction injection-moulding (RIM) process is used for moulding the rigid carrier, as disclosed for example in 
EP-B-0 642 411, considerably less heat and pressure are applied to the skin layer so that the afore-mentioned draw- 
back does not arise. However, compared to the known thermoplastic carriers, a RIM moulded carrier, in particular a 
polyurethane carrier has to show a larger thickness in order to provide the required mechanical strength, is less suited 
to include design concepts for mechanical functions (clips, gear-wheels, etc.), and involves higher production costs. 

20 [0004] In EP-A-0 711 658 the damaging effect of the injection moulding step to the superficial skin texture is 
avoided or reduced by transferring the skin together with the mould surface onto which it was produced to the injection 
mould. Such a technique imposes however limitations to the design of the synthetic parts and does in particular not 
allow to produce so-called undercuts. Indeed, undercuts require the use of slides in the mould in order that the moulded 
parts can be demoulded and thus cause visible parting lines on the outer side of a skin moulded against such a com- 

25 posite mould surface. 

[0005] An object of the present invention is therefore to propose a new method for manufacturing multi-layered 
moulded synthetic parts which enables to reduce the damaging effect of the step of moulding the thermoplastic carrier 
to the back of the skin layer and which allows in particular to mould the skin layer in or against a first mould and to trans- 
fer it to another mould for moulding the thermoplastic carrier without damaging the superficial texture which is usually 
30 applied onto the visible side of the skin. 

[0006] To this end, the method according to the invention is characterised in that said moulded skin is made of a 
thermosetting synthetic material, in particular a thermosetting polyurethane material. 

[0007] It has been found that it is possible to mould a rigid thermoplastic carrier to the back of such thermosetting 
skin without damaging for example the leather grain texture which may have been provided on the visible side thereof, 

35 even when the skin has previously been transferred into another mould. 

[0008] In an advantageous embodiment of the method according to the invention, the thermoplastic material for the 
carrier is moulded to the back of the skin according to an injection pressure moulding process in a mould which is only 
partially closed before the thermoplastic material is injected therein in molten state and which is further closed during 
and/or after the injection of the thermoplastic material so that a pressure is exerted by the mould onto the molten ther- 

40 moplastic material or according to a low pressure moulding process in a mould wherein, before closing it, the thermo- 
plastic material is laid down in molten state and, after having applied this thermoplastic material, the mould is closed so 
that a pressure is exerted by the mould onto the molten thermoplastic material. 

[0009] In these embodiments, less pressure and/or heat is applied to the skin so that it will be less subjected to 
deformations, degradation, visible defects, etc. 

45 [0010] In a preferred embodiment of the invention, the skin is moulded against a first mould surface and is trans- 
ferred from this mould surface to a mould surface of the mould wherein the thermoplastic carrier is moulded. 
[001 1] This embodiment enables to produce skins or synthetic parts having complex shapes since, due to its flexi- 
bility, the skin can be removed easily from a complex mould surface showing in particular undercuts and can subse- 
quently be positioned in a similar complex mould showing, however, the necessary slides to enable demoutding of the 

so produced rigid synthetic part. On the parting lines of the slides, visible lines can be avoided by injecting the thermoplas- 
tic material at a sufficient tow temperature and by closing the mould without generating a too high pressure therein. 
[001 2] In the present embodiment a grained skin can either be produced on the first mould surface or on the mould 
surface of the mould to which the skin is transferred and wherein the thermoplastic carrier is moulded. In the latter case, 
it has indeed been found that it is possible to apply a pressure and temperature to the skin when moulding the thermo- 

55 plastic carrier which are sufficiently high to achieve the required deformation of the visible side of the skin but which are 
nevertheless stilt below the limits above which degradation of the skin or visible defects occur. For achieving the 
required pressure and temperature, preference is then given to an injection moulding process wherein the thermoplas- 
tic material for the carrier is moulded to the back of the skin in an injection mould wherein the thermoplastic material is 
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injected in molten state after the mould has been closed 

[001 3] In an alternative embodiment, the skin can also be moulded against a mould surface which is either already 
situated in the mould wherein the thermoplastic carrier is moulded or which is transferred thereto after having moulded 
the skin on this mould surface. 

s [0014] An important advantage of this embodiment is that the skin is automatically in an accurate position in the 
mould wherein the thermoplastic carrier is moulded since the skin remains perfectly positioned on the mould surface. 
A further important advantage is that the skin adheres somewhat to the mould surface, even in case a mould release 
agent has first been applied thereto, so that it will not be locally stretched or elongated in the mould for forming the car- 
rier when the thermoplastic material is injected therein through several injection gates or in other words so that there is 
to no risk that bubbles will be formed. 

[001 5] The present invention further also relates to a mutti-layered moulded synthetic part which is made in partic- 
ular by the method according to the invention and which comprises at least a preformed elastomeric moulded skin and 
a carrier of a thermoplastic material which is moulded in molten state to the back of said skin layer. The synthetic part 
according to the invention is characterised in that the moulded skin is made of a thermosetting synthetic material, in par- 
rs ticular a polyurethane material. 

[001 6] Further particularities and advantages of the method and the synthetic parts according to the invention will 
become apparent from the following description of some particular embodiments of the invention. This description is 
only given by way of example and is not intended to limit the scope of the invention. The reference numerals used here- 
inafter relate to the annexed drawings wherein : 

Figure 1 shows a schematic representation of the different steps of a f irst embodiment of the method according to 
the invention ; and 

Figures 2 to 7 show schematically the different steps of a second embodiment of the method according to the 
invention. 

25 

[0017] In these different figures, the same reference numerals relate to the same or to analogous elements. 
[001 8] The invention generally relates to a method for manufacturing a multi-layered moulded synthetic part com- 
prising at least a preformed elastomeric moulded skin and a moulded carrier of a thermoplastic material. Such multi- 
layered synthetic parts, in particular self-supporting trim parts are especially used as car intenor parts such as dash- 
30 boards, door panels, consoles, glove compartments, etc. ■ 

[001 9] In the method according to the invention the preformed moulded skin is applied in a mould, the thermoplastic 
material for the carrier is applied in molten state to the back of the skin in the mould and is allowed to harden, and the 
obtained part is removed from the mould. 

[0020] Applying the preformed moulded skin in the mould for moulding the thermoplastic carrier can be done in two 
35 ways First of all it is possible to mould the skin against a mould surface which is either situated already in the mould for 
moulding the carrier or which is transferred thereto together with the skin moulded thereon (see Figure 1 ). On the other 
hand, the skin can be moulded against a first mould surface and subsequently transferred from this first mould surface 
onto a mould surface of the mould for making the carrier (see Figures 2-4). 

[0021] • When moulding the thermoplastic carrier in molten state in the mould, the skin layer is subjected to an 
ao amount of heat and pressure. In order to avoid or reduce visible defects to the skin as a result of this heat and pressure, 
use is made in the method according to the invention of a skin made of a thermosetting material, in particular a poly- 
urethane material. . . 
[0022] By the expression "thermosetting material" is meant a material which, in contrast to a thermoplastic material, 
cannot be molten to such an extend that it is possible to pour or inject it in molten state in a mould to make a moulded 
part thereof. However, it does not mean that it cannot be molten to an extend which is sufficient to alter the superficial 
texture of a part made thereof. In general, when moulding the intended "thermosetting materials" they require further 
chemical reactions or curing to solidify. 

[0023] For moulding the thermosetting, in particular elastomeric polyurethane skins, different techniques can be 
used The skin may for example be made by a RIM (reaction injection moulding) process. In this process, two or more 
reaction components, especially a polyol and a isocyanate component are injected in a closed mould, and the reaction 
mixture is allowed to cure to produce the polyurethane skin. On the other hand, the skin can also be moulded against 
a mould surface by a spray technique, for example by the technique described in EP-B-0 303 305. Suitable reaction 
mixtures for making the skin by the RIM or spray process are disclosed for example in EP-B-0 379 246. The reaction 
mixtures disclosed herein are light-stable PU reaction mixtures based on aliphatic polyisocyanates. Although prefer- 
ence is given to such aliphatic polyisocyanates. it is however also possible to use aromatic isocyanates for producing 
the skin In this case, the skin is preferably covered with a paint to protect it against the light. Further, the thermosetting 
skin can also be made according to a powder or liquid slush moulding process wherein the mould surface is heated so 
that a final reaction or curing of the material is obtained. All of the above moulding processes offer the advantage that 



45 



50 



OMcnnrin ^cp OSB5568A1 I > 



a 



EP 0 995 568 A1 

small design radii are possible namely as low as 0.5 mm in case of a leather grain or even sharp edges in case the skin 
shows no superficial texture whilst for the usual thermoformed skins, a curvature radius of 2 mm is already a problem. 
[0024] The thermoplastic rigid carrier can be made of the various existing thermoplastic materials which are suited 
for providing a rigid support including especially polypropylene (PP), polycarbonate (PC), acrylnitril-butadiene-styrol 

s (ABS), ABS blends, acrylester-styrol-acrylnitril (ASA), polystyrol (PS), thermoplastic polyurethane (TPU) or mixtures 
thereof or mixtures of any of these components with still other thermoplastic materials. According to the present inven- 
tion, preference is given to PC, ABS and ABS blends and especially to ABS and ABS blends, in particular PC/ABS and 
ABS/PA (polyamide). For ABS and ABS blends, it has indeed been found that a good adhesion is directly obtained 
between the PU skin and the carrier without having to us any primer, glue, adhesion, etc. However, also when the car- 

10 rier is made for example of PP, the necessary adhesion can be obtained by using an appropriate primer or an adhesive 
layer applied between the skin and the carrier. Such adhesive layers are for example disclosed in EP-A-0 71 1 658, the 
composition of which is incorporated herein by way of reference. In addition to a chemical adhesion, it is further espe- 
cially also possible to obtain a mechanical anchoring, tt is for example possible to apply a foam backing layer against 
the back of the skin before moulding the thermoplastic carrier. In this way, the molten material of the carrier can partially 

15 penetrate in the foam layer so that a mechanical anchoring effect is obtained. 

[0025] Another way which may be considered for enhancing the adhesion between the skin and the carrier consists 
in admixing small particles or fibres of the thermoplastic carrier material into the reaction mixture for making the skin. A 
number of these particles or fibres will be situated on the interface between skin and carrier and may thus provide the 
necessary adherence between these two layers. The particles incorporated in the skin have for example a diameter of 

20 5 to 1 500 urn and in particular of 20 to 300 jim whilst the fibres have for example a length of at least 4 mm and preferably 
a length of 12 to 100 mm. 

[0026] This technique may especially be suited for adhering a PP carrier, or a thermoplastic intermediate foam 
layer, to a PU skin. 

[0027] Hereafter, the technique for manufacturing the multi-layered synthetic part will be described more into detail 

25 with reference to the figures. 

[0028] Figure 1 shows schematically a first embodiment of the method according to the invention. 
[0029] On the mould surface 1 of a first mould part 2 , which is arranged horizontally, there is applied, by spraying 
by means of a spray gun 4, a poly urethamT elastomeric layer 5 which forms the skin 5 of the synthetic part. As men- 
tioned already hereabove. this can be done according to the technique described in European patent No. 0 303 305 of 

30 one of the present applicants. 

[0030] In a second step, a reaction mixture for obtaining a polyurethane foam layer 6 is sprayed by means of a sec- 
ond spray gun 7 against the back of the polyurethane skin 5, preferably when the skin 5 is still somewhat sticky. 
[0031] Then, in a third step, the mould part 2 is transferred to an injection pressure mould wherein the mould part 
2 is arranged substantially vertically and wherein it cooperates with a second mould part 3 to form the mould cavity. The 

35 mould 2, 3 is partially closed and a suitable thermoplastic material for obtaining the rigid synthetic carrier 8 is injected 
under pressure into the mould cavity through one or more injection gates 9. Subsequently, the mould 2, 3 is entirely 
closed in order to divide the thermoplastic material homogeneously over the entire mould cavity. 
[0032] For producing the polyurethane skin 5 a light-stable, mass-stained coloured polyurethane reaction mixture 
is sprayed in the first embodiment, as shown in figure 1 , against the mould surface 1. Such reaction mixtures are for 

40 example disclosed in European patent No. 0 379 246 of one of the present applicants. These light-stable reaction mix- 
tures are based on an aliphatic polyisocyanate. It is also possible to use reaction mixtures based on aromatic isocy- 
anates, preference being however given to aliphatic isocyanates in view of the higher (light) stability thereof. 
[0033] In a variant embodiment, a light-stable coloured polyurethane paint or in other words a so-called PU inmold 
paint, i s applied first, in the first step, onto the mould surface . This paint composes together with the elastomeric layer 

45 subsequently applied thereto, the polyurethane skin 5. In this embodiment, use can be made without problems of an 
aromatic polyurethane system for the elastomeric layer since the elastomeric skin is in this way protected from the light. 
[0034] The polyurethane skins are usually manufactured against a mould surface, the surface structure of which is 
provided with a superficial texture for giving the skins in particular the look of natural leather. The polyurethane foam 6 
which is applied against the back of these skins 5, and which is preferably an open cell foam, provides for a so-called 

so soft touch. The reaction mixture for obtaining the polyurethane foam layer 6 is preferably composed in such a manner 
that a semi-flexible polyurethane foam is obtained. Especially the amount of so-called cross-linkers in the reaction mix- 
ture is important in this respect. In a particular embodiment, use is made in this reaction mixture substantially exclu- 
sively of water as blowing agent. The polyisocyanate component is for example based on MDI. 
[0035] In a preferred embodiment, an open-cell polyurethane foam layer 6 having a thickness of 0.1 to 30 mm and 

55 preferably of 2 to 3 mm is applied. In order to approach as much as possible the touch of natural leather, such a foam 
layer 6 is combined with a polyurethane skin 5 having a thickness of 0.1 to 10 mm and preferably of 0.5 to 1.5 mm. 
Instead of applying a real foam backing layer 6, this layer could also be made of an elastomeric layer which is softer 
than the outer elastomeric skin layer in order to produce the desired soft-touch effect. The backing layer could atterna- 
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tively also be prepared in advance and glued or otherwise adhered to the back of the skin layer Also other^hniques. 
k TZ!. LaZie RIM technioues or even liquid or powder slush moulding techniques could be employed for provid- 

Sl^n Scorning to the invention, be made of a thermoplastic material. This offers me advantage ^ me th«mo- 
. pTastTc^rrie^ay snow a stronger adherence to such thermoplastic backing layers than for example to a PU layer. 
" especiaOy in case the carrier is made of PP or another polyolef in. . 

[0036] in order to finish the trim part further on the back or inner side, a skin layer may also be applied against the 

mould surface 1 0 of the second mould part 3 in the first step. , . 

SSm In a M embodiment, a polyurethane paint is sprayed against the mould surface 0 erther or not fo.bwed 
,o byfhe application of an elastomeric skin layer and a further polyurethane foam layer. In the latter case, a leather like 

SS? " « SS trJ^Tcn of the polyurethane paint layer and the elastomeric layer, it is of course also pos- 
sible to use an elastomeric skin layer as such, in particular a light-stable polyurethane skin layer 
SSf mou ding the thermoplastic carrier at the back of the skin, different moulding techniques car .be. used. 

0040 As mentioned already hereabove. the thermoplastic material for the earner can be injected .n the mould 2.3 
wn^n this mouW* only partially closed. The mould 2.3 is then further closed when the thermop.astc materia, is being 
JSdhta mould artfer when it has already been injected. In this embodiment, the earner » ,n other words pro- 
rced^ccordinTto a so-called injection pressure moulding process. When injecting the thermop.as t-c materia, the 
moula paS may be separated in particular about 1 to 30 mm ("Hinterpragen") or even completely open ( Hmter- 

mUT' m the method according to the invention, the mou.d parts are preferably separated less than 10 mm when 
Sing the thermoplastic material. An important advantage of this technique 

S material is injected does not act directly onto the skin materia, but is considerably reduced due the fact that this 

25 EST ™ZSZi!X££& ^swa^e injection pressure has no or near.y no influence on the skin properties 
SStat espedally the pressure exerted when closing the mould 2.3 may be important and also the tme penod ^wrthin 
^^ht mnuS is closed The pressure exerted on the molten thermoplastic material is more particularly preferably 

sSec ^t^^^^^ «-*-» between 10 and 80 ^ «** ^ T? ! S ESSS 
d^XtthTa dosingtime shorter than 15 seconds and most preferably within 2 to 6 seconds. In the first phase after 
SSSSed tSThermLteSic material, the mould is preferably closed as quickly as possible since, in , a second 
havmg £,ecteC I the ' vj so that the mould has to be closed slower to avoid too high 

£eSure?i S n^h^^nSS Z pressure within the above limits, the force at which the mould is closed 
caXSniSed Further the pressure can be reduced by making thicker carriers and by using more injection gates 
To «£ X eTsu^ has to be exerted for distributing the molten materia, over the skin la yerwh«i dosing fcemou.* 
RnX he chemical composition of the thermoplastic material can be chosen in order to reduce th naiooa* of the 
25 material and in this way thus also the pressure required for distributing this material over the skin layer 
Sfi X^rec^^ can be used is the so-called lowHessure moulding techngue. In a tow pressure 
mnuidino orocess the molten thermoplastic material is laid down or deposited in the pressure mould in the form of a 
Tee Z SSSdS ^open. «n contrast to the injection pressure moulding technique or the 
Sntaua set fcrth hereafter the mould is preferably arranged with the one mould halve situated on top of the other so 
S33StS!5SS^ according to a substantially vertical movement. The thermoplastic ;mater « can erther 
be a« dTn onto tt,e back of the skin layer or onto the opposite mould part. This latter embodiment offers .the advan- 
teoe fhat me theVmal effects on the skin are smaller. The thermoplastic material is preferably laid down onto the lower 
moulder wWteTme skin is arranged against the surface of the upper mould halve. After having laid down thejhs£ 
45 Zlas^c maCa the mould is dosed so that a pressure is exerted on me molten thermop.ast.c materia, in order to 
SSmI skin, in mis embodiment also, me same preferred pressures and closing times as set forth 
Sole Sr me lection pressure moulding technique are applicable as well as the different ""--"^"^ 
manure required for distributing me molten thermoplastic materia, over me sfcn layer In this embod men* an 
!ncreas2TunSr of injection gates corresponds of course to a better initial spreading of the moHen material, re. by 
*n ucrina thinner slices when depositing a bead of this material in the mould. _ m m 

so ^ hinn ^ r ^ ech P hicn ^ ^ used for moulding the thermoplastic carrier is the so-called injection , mould- 

ngtechnique In mis technique me thermoplastic materia, is injected in molten state n an inject.on mould after having 
5£ri this mould. In this embodiment higher pressures and temperatures are exerted on he skm layer but rt has been 
ctee^ecl mat even in this case these pressures and temperatures can be kept below the Irate at wh IC h skm degrada- 
55 t^ZZi case the skin is not transferred to another mould surface, mere is further also no or nearly no data- 
mental effect on any superficial texture of the skin layer rtft/ , fleMru t _ 

££S However in some cases, in particular in case of parts showing undercuts, it may appear to be necessary to 
She s^n one m0 u.d and to transfer it to another mould for making me thermoplastic earner In case a grained 
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skin is to be made, preference is given with the first two techniques, i.e. with the injection pressure moulding technique 
and the low pressure moulding technique, to a process wherein the grain texture is provided in the mould surface 
against which the skin is moulded, the mould surface of the mould wherein the carrier is moulded being then preferably 
free of any superficial texture. In this way, no signs of an additional grain structure can be formed on the skin surface. 

s [0046] In an injection moulding process, the original skin texture may however quite easily be damaged in the injec- 
tion mould. In this case, the skin is preferably first produced without any superficial textures. If desired, a superficial tex- 
ture is then obtained in the mould wherein the carrier is injection moulded by providing the injection mould with the 
necessary texture. It has been found that, notwithstanding the fact that the skin is made of a thermosetting material, the 
texture on the mould surface can be transferred to the skin by applying sufficient heat and pressure thereto. An injection 

10 moulding process is especially suited herefor. In case the injected molten material would exert locally a too high pres- 
sure onto the skin layer, it is also in this embodiment possible to use several injection gates. Moreover, in this embodi- 
ment it appeared to be advantageous to inject the thermoplastic material through injection gates situated in the mould 
part against which the skin layer is positioned. In this way, the thermoplastic material is injected against the opposite 
rr oud part and thus not directly against the skin layer. 

15 [0047] The parts produced in accordance with the method according to the present invention can easily be recog- 
nised form the parts which are actually on the market and which consist of a moulded PU skin and a moulded carrier 
which are fixed to one another by moulding a PU foam layer between the skin and the carrier. Indeed, due to the fact 
thai the thermoplastic carrier is moulded either directly against the elastomeric skin layer or against and intermediate 
fr ?.rr, fayer, it shows a much coarser surface on its side directed towards the skin compared to its back which is moulded 

20 a . ~ nst the mould surface. 



[0048] The method according to this example is in particular suited for manufacturing a door trim having a surface 
25 of for example 10 dm 2 . The model of this door trim included no undercuts so that only one two-part mould, analogous 
to the one indicated in figure 1 , had to be used for the whole process. The mould part 2 of this mould comprised a gal- 
vanoplate showing a leather structure. 

[0049] In a preparatory step, the mould part 2 was treated with a mould release agent such as for example Acmosil 
1 80 SFC (Acmos) or Aquathan 61 -360 (Block Chemie). 

30 [0050] On the mould part 2 a polyurethane skin 5 was produced by means of a two-component spray gun 4. For 
manufacturing this skin 5 use was made of the Colofast Spray system (trademark of Recticel) which allowed to pro- 
duce a mass-stained light-stable microcellular elastomeric skin. The first component of this system, i.e. Isofast 3430 A 
(Recticel), was supplied at a flow rate of 3.67 g/sec, whereas the second component, i.e. Polyfast 3530 A (Recticel), 
was supplied at a flow rate of 6.33 g/sec. The total flow rate comprised therefore 10.0 g/sec. The controlled spray time 

35 comprised 1 0 sec. In this way a polyurethane skin 5 was obtained having a thickness of about 1 mm. 

[0051] Immediately after the reaction, a layer of about 2 mm semi-flexible open-cell polyurethane foam 6 was 
applied on top of this polyurethane skin 5 by means of a second two-component spray gun 7. For producing this foam 
layer 6 use was made of the following waterblown MDI system : 
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Polyol component : 


5 


Specflex NM 805 (Dow) 


100 




Butanediol 1.4 (Huls) 


3 




Water 


0.9 


10 


Dabco 33Lv (Air Products) 


1.0 




Fomrez UL28 (Witco) 


0.05 




Total 


104.95 


15 


Isocyanate component : 


Suprasec VM12 (I.C.I.) 


24.12 




Isocyanate index 


60 




Flow rate of polyol component 


4.88 g/sec 


20 


Flow rate of isocyanate component 


1.12 g/sec 




Total flow rate 


6.00 g/sec. 



[0052] After a controlled spray time of 10 sec. with the spray gun 7, a thin layer of semi-flexible open-cell foam pro- 
25 vided with a natural skin towards the side of the gun was obtained having a total thickness of ± 2 mm and the so-called 
overall density of which comprised + 450 gr/litre. 

[0053] By adjusting the robot program the thickness of the semi-flexible layer may vary from place to place. This 

thin foam layer gives the elastomeric "Colofast" skin, a so-called soft touch specific to natural leather. 

[0054] After having produced the skin 5 and foam layer 6 onto the mould part 2, this mould part 2 was transferred 

30 to an injection pressure mould wherein it cooperated with a second mould part 3 to form the mould cavity for producing 
the rigid carrier 8. Before injecting the thermoplastic material for the carrier 8, the mould 2,3 was partially closed so that 
an opening of 8 mm remained between both mould halves 2,3. An ABS/PC blend was then injected through four injec- 
tion gates 9 into the mould 2,3. This ABS/PC Wend consisted of Bayblend T64 (Bayer) and was heated to temperature 
of 260°C whilst the mould was heated to a temperature of 30°C. The ABS/PC blend was injected within an injection time 

35 of 4 seconds and entered the mould cavity at a pressure of about 70 to 90 bars. After having injected the thermoplastic 
material, the mould 2, 3 was immediately closed, at a constant speed, within a closing time of 2 seconds. Subsequently, 
a back pressure of 10 bars was maintained for 5 seconds after which the pressure was removed. After a cooling time 
of 35 seconds, the produced part was demoulded. The so-obtained multi-layered moulded part had an average thick- 
ness of about 6 mm. No visible defects were caused by the injection pressure moulding step to the outer surface of the 

40 skin layer 5. The adherence of the skin and foam layer to the rigid carrier was good without having to use any adhesive 
or primer. 

Example 2 

45 [0055] This example is identical to Example 1 except for the fact that the "Colofast" polyurethane skin was replaced 
by a so-called polyurethane inmold paint followed by a two-component aromatic microcellular elastomeric system. 
[0056] The inmold paint was in this case a light-stable iwu-cumpui Will HU system. Ill pailiwildi lsothan-IMP-2K- 
Klarlack ME 170 of ISL Chemie. 

[0057] Some inmold paints such as for example Rimbond 200 of Mc. Pherson Industrial Coatings have self release 
so properties, so that the amount of a mould release agent on the mould part 2 could be reduced or avoided. The thickness 
of the inmold paint film comprised ± 20 \x. 

[0058] After evaporation of the solvent, which took about 30 sec, the second layer, a PU elastomer, was applied by 
means of a two-component gun. This solventless etastomeric system consisted of : 

55 
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i ol-component 


5 


Po.> ethertriol : condensate of propylene en ethylene oxyde on glycerine - IOH index 28 - content of pri- 
mary OH groeps 85 % 


90 




Daoco 33 Lv (Air Products) 


2.25 


10 


Butanediol (Huls) 


7.9 


Color paste 


5 

105.15 




Viscosity at 25°C in mPa.s 


1060 


15 


Viscosity at 45°C in mPa.s 


320 




2 ^SO-component 




licoyanate RMA 200 (Dow) 


43.5 


20 


Viscosity at 25°C in mPa.s 


620 


Viscosity at 45°C in mPa.s 


126 



[0059] This system was based on aromatic isocyanates and was therefore not light-stable or coloured. These lack- 
25 ing properties were obtained by the previously applied PU inmold paint In this way, there was also obtained a light-sta- 
ble coloured 100% PU skin. Also in this case, no visible defects were caused by the injection pressure step to the visible 
side of the skin. 

Example 3 

30 

[0060] Example 1 was repeated without spraying the foam layer 6 against the back of the skin layer 5. Use was fur- 
ther made of Stapron CM404 (DSM) as thermoplastic material for the carrier 8. This material was injected at 270°C at 
an injection pressure, at the entry of the mould cavity, of about 80 bar. The further parameters were identical to Example 
1. The total moulding cycle comprised 55 seconds. Also in this example, a multi-layered part was produced which 
35 showed no visible defects on the visible side of the skin layer and wherein the skin layer adhered strongly to the carrier 
without having to use any adhesive or primer. 

Example 4 

40 [0061] In the example a door trim part was manufactured consisting of a polyurethane skin 5, a semi-rigid poly- 
urethane foam layer 6 and a rigid carrier 8. The different steps are shown in Figures 2 to 7. 

[0062] In the first step, illustrated in Figure 2, a polyurethane skin 5 (of about 1 mm) was made in the same way and 
by means of the same materials as in example 1 by spraying with a spray gun 4 against one part 1 1 of a mould 11, 12. 
This mould part 1 1 was provided with a leather texture. In a second step, a semi-rigid foam was applied in the open 

45 mould 11, 12 on the back of the skin 5 (see Figure 3) by means of a two component mixing head (not shown) and the 
mould 11,12 was closed to produce the foam layer 6 having a thickness of about 4 min. (see Figure 4). The foam was 
a polyurethane foam made from 100 parts of Bayfill VP PU 081 1 D (Bayer) as polyol component and 36 parts of Desmo- 
dur 44 V20LF (Bayer) as isocyanate component. These components had a temperature of 25°C and were passed 
through the mixing head at a total flow rate of 150 g/sec. The curing time of the foam comprised 250 seconds. 

so [0063] In a third step, illustrated in Figure 5, the laminate of the PU skin 5 and PU foam layer 6 was transferred into 
a low pressure mould 2, 3. and was more particularly positioned against the upper mould part 2 thereof. This upper 
mould part 2 was provided with the necessary slides 13 to enable undercuts in the moulded part. For accurately posi- 
tioning the skin against the mould part 2. this mould part 2 was provided with vacuum channels 14 connected to a 
source of vacuum. Further, a clamping frame 15 was provided consisting of rods 16fixed to the mould part 2 and of the 

55 actual frame 1 7 which was slideably mounted on the rods 1 6 and which carried clamps 1 8. These clamps 1 8 were used 
to clamp an edge portion 1 9 of the laminate 5, 6. which was not provided with a foam backing 6, against the upper 
mould part 2 as shown in Figure 6. 

[0064] In a fourth step, also illustrated in Figure 6. a slice 20 of ABS/PC (Bayblend T44 of Bayer) was laid down 
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onto the lower mould part 3 and. in a fifth step, the mould 2.3 was closed (see Figure 7). In this fifth step, the slice of 
thermoplastic material was homogeneously spread in the mould cavity by the pressure exerted thereon. The thermo- 
plastic ABS/PC material was laid down at a temperature of 260°C in a slice having a width of 10 cm. Closing of the 
press was done in three steps: 

5 

at full speed until the mould parts 2, 3 were 8 mm apart; 

at 10 mm/sec when closing the mould from 8 to 7 mm opening and 

at 3 mm/sec when closing the mould further from 7 to 0 mm opening. 

w [0065] After having closed the mould completely, the following successive back pressures were maintained: 

70 tons during 2 sec 
50 tons during 3 sec 
30 tons during 5 sec. 



15 



20 



[0066] During the subsequent cooling phase of 50 seconds, no additional pressure was exerted onto the mould. 
[0067] The multi-layered moulded part produced in this example had a total surface of about 14 dm 2 . The leather 
texture on the outer side of the skin layer showed no visual defects and there was a goad adherence between the dif- 
ferent layers. 

Example 5 



[0068] Example 4 was repeated without providing a foam layer 6 between the back of the skin 5 and the rigid carrier 
8. In this example also, the leather texture on the outer side of the skin layer showed no visible defects notwithstanding 
25 the fact that this skin layer was not shielded off from the injected thermoplastic material by an insulating foam layer and 
notwithstanding the fact that the skin layer was transferred to a pressure mould which showed no superficial texture. 
Moreover, there was obtained a strong adhesion between the poiyurethane skin layer and the ABS/PC thermoplastic 
synthetic carrier. 

[0069] From the above description, it will be clear that the invention is in no way limited to the hereabove described 
so embodiments but that many modifications can be considered within the scope of the invention as defined in the 
appended claims. In particular, one could consider admixing some other materials into the different layers such as for 
example reinforcing fibers or adding additional reinforcing layers, especially a glass fiber mat between the skin layer and 
the rigid carrier. 

35 Claims 

1. A method for manufacturing a multi-layered moulded synthetic part comprising at least a preformed elastomeric 
moulded skin and a moulded carrier of a thermoplastic material, which method comprises the steps of: 

40 (a) moulding said preformed elastomeric moulded skin, and 

(b) moulding the thermoplastic material for the carrier in molten state to the back of said moulded skin, 



characterized in that said moulded skin is made of a thermosetting synthetic material. 

A method according to the previous claim, characterized in that said thermosetting material is a poiyurethane mate- 
rial. 

A method according to claim 1 or 2, characterized in that said preformed skin is made by a spray, a RIM or a slush 
moulding process. 

A method according to any one of the previous claims, characterized in that the thermoplastic material for the car- 
rier is moulded to the back of the skin according to an injection pressure moulding process in a mould which is only 
partially closed before the thermoplastic material is injected therein in molten state and which is further closed dur- 
ing and/or after the injection of the thermoplastic material so that a pressure is exerted by the mould onto the mol- 
55 ten thermoplastic material. 

5. A method according to any one of the claims 1 to 3, characterized in that the thermoplastic material for the carrier 
is moulded to the back of the skin according to a low pressure moulding process in a mould wherein, before closing 
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it. the thermoplastic material is laid down in molten state in the mould and, after having applied this thermoplastic 
material, the mould is closed so that a pressure is exerted by the mould onto the molten thermoplastic material. 

6. A method according to claim 4 or 5, characterized in that after having applied the thermoplastic material in said 
s mould, this mould is closed in such a manner that the pressure exerted by the mould on the molten thermoplastic 

material is situated between 1 and 350 kg/cm 2 and preferably between 10 and 80 kg/cm 2 . 

7. A method according to any one of the claims 4 to 6, characterized in that said mould is closed within a closing time 
shorter than 15 seconds, preferably within 2 to 6 seconds. 

10 

8. A method according to any one of the claims 1 to 3, characterized in that the thermoplastic material for the carrier 
is moulded to the back of the skin according to an injection moulding process in a mould wherein the thermoplastic 
material is injected in molten state after the mould has been closed. 

15 9. A method according to any one of the previous claims, characterized in that, before moulding the thermoplastic 
material for the carrier to the back of the skin, a softer layer, in particular a foam backing layer, is applied against 
the back of the skin, which softer layer is preferably made of a polyurethane material. 

10. A method according to the previous claim, characterized in that said foam backing layer is sprayed against the skin 
20 or is applied thereto in a mould according to a RIM process. 

11. A method according to any one of the previous claims, characterized in that said skin is moulded against a mould 
surface which is either situated in the mould wherein the thermoplastic carrier is moulded or which is transferred 
thereto after having moulded the skin on this mould surface. 

25 

1 2. A method according to any one of the claims 1 to 1 0, characterized in that said skin is moulded against a first mould 
surface and is transferred from this first mould surface to a mould surface of the mould wherein the thermoplastic 
carrier is moulded. 

30 1 3. A method according to the previous claim, characterized in that said first mould surface shows a superficial texture 
in order to produce a grained skin. 

14. A method according to the previous claim, characterized in that the mould surface of the mould to which the 
moulded skin is transferred is free of any superficial texture. 

35 

15. A method according to claim 12, characterized in that the mould surface of the mould to which the moulded skin is 
transferred shows a superficial texture which is, as a result of the pressure and heat applied to the skin during the 
moulding process of the thermoplastic carrier, transmitted thereto in order to produce a grained skin. 

40 16. A method according to any one of the previous claims, characterized in that the thermoplastic material from which 
the carrier is made is selected from the group consisting of polypropylene (PP), polycarbonate (PC), acrylnitril- 
butadiene-styrol (ABS), ABS blends, in particular a PC/ABS or an ABS/PA blend, acrylester-styrol-acrylnitril (ASA), 
polystyrol (PS) and thermoplastic polyurethane (TPU), preferably from the group consisting of PC, ABS and ABS 
blends, and most preferably from the group consisting of ABS and ABS blends, in particular a PC/ABS or an 

45 ABS/PA blend. 

17. A multi-layered moulded synthetic part comprising at least a preformed elastomeric moulded skin and a carrier of 
a thermoplastic material which is moulded in molten state to the back of said skin, characterized in that said 
moulded skin is made of a thermosetting synthetic material 

50 

18. A synthetic part according to the previous claim, characterized in that it comprises between the skin and the carrier 
a layer which is softer than the skin, in particular a foam backing layer, the carrier being moulded against the back 
of a laminate formed by the skin and the softer layer, which softer layer is preferably made of a polyurethane mate- 
rial. 

55 

19. A synthetic part according to claim 17 or 18, characterized in that said thermosetting material is a polyurethane 
material. 
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20. A synthetic part according to any one of the claims 17 to 19. characterized in that said thermoplastic carrier shows 
a coarse surface on its side directed towards the skin. 
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